MBD3L1 and MBD3L2, two new proteins homologous to the methyl-CpG-binding proteins MBD2 and MBD3: characterization of MBD3L1 as a testis-specific transcriptional repressor.
Methylation of cytosines at CpG dinucleotides is essential for mammalian development. MeCP2, MBD1, MBD2, MBD3, and MBD4 comprise a family of proteins that contain a methyl-CpG binding domain (MBD). Except for MBD4, these proteins are involved in gene silencing imposed by methylated DNA. We have identified a human gene that codes for a protein that is 42% identical to MBD3 and 38% identical to MBD2 but lacks the methyl-CpG binding domain. The recombinant protein does not bind to methylated DNA in vitro. The corresponding mouse Mbd3L1 gene was also cloned. The MBD3L1 gene is expressed specifically in testis. During spermatogenesis, expression of MBD3L1 is observed only in round spermatids, suggesting a role for the gene product in the postmeiotic stages of male germ cell development. The MBD3L1 protein is localized to discrete areas in the nucleus and contains an N-terminal transcriptional repression domain. This repression is independent of histone deacetylase inhibition. A homologue of MBD3L1, MBD3L2, was also identified and cloned. Expression of MBD3L2 was found in germ cell tumors and some somatic tissues. These novel proteins may function as counterparts of MBD2 and/or MBD3 in developmental stage-specific transcriptional repression.